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olttti^ nfolEfxg ffSjXfF>hyE£| ^7|A-tti8 0|ffS}4£ Qt^^S BL21(DE3) 

fittSfil ^st^ i4o|Ef73lb s pH «4|o|A{ e^$«f2 414x1 60x:si S£o|Ai «47m e 
@uio| eisi eastift ^t^ai?!^ m^w^ iti^?^ aicf. 

£ ie ATCC 33965£¥E| appA «Sx(V a^tith UE^tij^. 

£ 2b nf OIE^XII tt«0| ^<>tf PhyE ffSjX^Sl €7|AltiS I^Ef ^Cf. 

£ 36 ol^xll tt^ol PhyE ff^jx^sl o^nlic^ AH W UEfycf. 
£ 5& <Hei &?t|sj Hsj mstf BjoiEfwisj sds-page AjSEom. 

£6&A0£^«9UISl B«l|9a pH2.S0gAi^%i£JA|9«| X||SS^ l4-0|Ef?E||e SOS-PAGE£ fi-i^fi 
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S7li^«im999-0086028 

£ 7g Saaiei ase8oW(pancreaticprotease)<Hl c||& i*o|ej;3| xiSf^S UEfyj Has o|i>. 

E 8& aiV5 B^o|E^«Ie^(Hl Di*ife pHsi stf» a^yt hehsoic}. 

£ loe nztt VkomJH l«(Hane8-Woolf plot)o£ Lf^ti! nei|±Oia. 



5!o|c*. 

eie ijsofl aow g4» »aasAH M9M aii tHsms boi fi^Bfe mom. <uvi^9.s. sjw 

(HI ^^^SicH 9ijL 2} 60 - 70%b n|g!^(Phytic add; Inositol hexaphosphate}^^. ft£|^b 4f 
7» «EHS 17l> ^& 27^a| ?ro|e II^O|E||o|E(phy|ate)S iJgUI 0.4 - 

0.6%S ttE4;<^ m. nsm oiatth nfoielloisb e447(Ao| ^s^a<f>c^xt stfji uil4l«^ 

8HH ¥7N2J(lnorganic phosphate)fil AfSUI a7^7^ a4'S7ta SfSJcJ. o|Bi» ¥7|EI|2J2| AfSUI S 

si? tfTll 9> 9e A^SOI l^OlE^Tlfi S7^«f04 40IEII0I& 0|9«S ft«|Jl ^jo^ ^ s^S ofltf SfSI 
b 12<T^7J aSElai ajcf. n^olEjTlb J*o|EjolfiS ?7|E|!ejjih e!icA|»(ino3itol)S 7J'^e«istS£M| SI 
noiM flo|g«« 24%?»x| S7hA|?|ji aE^aA^su|a| £iS7HfS l^iAlzjc^ai tte^xi acf. 

S 0(0|>c£»J!f ife 0|99« S7(A|7i4 Olft^fi t(X^«| 7HdA|7|b S.JH7[ &!<H 3^ A(£2| 

0|g«S ti^1*l 7||idA|?|b 2aStfe<3C) ajgoflb oh-ltiHxiyA: ao|7H(Aspergillus niger) Sb 0^ 

iiHay:ii iii¥'a(A. ficuum)ssi asoisYEi noisiwi •at^EKH oisejjl wc*. o^>ilHa 

Biil40W2J BjOlEfXlb pH7h 2.5- 5.501 OlSDiSHJCm 7^S»SJ flU A^'^O^lA^ A4:«^7^e UEfUlxl 

BiSBl^ UOITI «a|fi| 4o|E^7i| U|tr^(Spedfic acUvity)e lOOuntt ^£%JeO o|at& S£Sl «l7fb a%! 

?ii fee ?;oi 0W7I fflisol uisti2^ft fl«fcM oiaa *e i^oiejxj 7Httoi a^aai ?.'cf. 

BfOlEfxIlb niiH 9 MSOM £S£2E0f(pfDtozoa). 0(0|7{B^O|X^(inycorrhizae). S90\. 

a! ^EllSloh SOIIA-I ««| Mjifi 5>e i40|E^34b 01711 8.7unit(B. substillis)0|A| 

63unit(K.aerogens)o| Ols^i^xl n«7l feS tt^S UEfUlxl E^oLf Oli^S ^Bliei K12(E.coll strain K12) 
7^a000unit0| OlMb fee tt^S U-EfUlb MjISIcH 2^204. KmSf kc«b 0.13mMi!f 6209s''£ 

filcf. dI9S£| 99 e!tift£|(H &'b 89S Hmt x|y oHA|£ ±^]4Efxl|(acid 

phospliatase)£ ^ 7S0(U/nig protein) S£0|2 KmSf kcb T.SmMX} 490s''£ 2=1x4 iici. X.ti CHITS 

oiEjxssi ex^^s Di^js£¥Ei afcfflb a^oiEfxnaa «xi«i 42.0000111 akcns-M 71 
fe»7hxiii £.i£cn oHAi= jE^isnFEjxiife m pH7^ 2.5ae e.^eo^ ntoiEfx^b cfe niijisoi ximji aib 

umSrol^SI pHb 4.5OIJI pH 2.0^X1 StiSaEMJ|D44'C(H|AipH1.00|24A|Zi ix^^VtS 9?(>l 

£Br30%fil tt^e ufEfidfji A^fil SZ^ssrcoUearcoiMS^ti sf^«fb x|y ;<o£ 

tfBlXl EJCf. SE& Cgsre «^0|E^^te SO-COIAJ IAI^SB BS5^0|2 60^:<HlA^fi^24%^^^^Xl£|ul 70'C<H 
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57||^»i^199W086028 
n 9£\s!€j ii2.0\, Oie Greiner S(1993)e Dassa S(1982)<HI (H 40lEf^t 2l<4 pH7^ 2.5 
Stf«^fe CIIS5 ?«»(E.coli) K1021 8ppAft2JXfo|2|«KH o||A|e s-i^mnm DH^*e 

•4?Afl£« «aatf AiQ ^ t«8r«f(H Jiv^fii sfoiE^^s 019 mm m. 

5 7^S ^'{'e l*0|EJ^«4S« LfEHJJfc ail i*sae«l^al 0| airSI «axh a7|AH'a» as© ^ PhyE 
ftaxF»PCRSS^«fjl pET21a(+)«flElo|<^«J«fo^ ^JfAil^a SaSffAl^i m??«tHSAi XH2£ 

fff! lI^o|E^^s art!Ai7iji ttfis 3qi2E?r i*oiEf3qii s^sfi * sds-page » 

B«ia« i*s iijoiEj«is* oHAiE £^Jl^E^^ tt^ft^sc ♦ oi<hai xiistr i*ojEf«i e«i»B 

6 Xiir^, e£, pH. IL^S^E S £Af «f5£Mi Gr^«f »Cf . 

e tfas «»eo| 7JX|fe Sl^se 67hx|o| Bllg|SEf>taj S>:i*Efxfl(per1plasmic phosphatases: 
Wanner,1996)l TJIfi-JEL^S SB^i&a|£(H| ^'Oti 4^ 0|lBh>ia|e£ 01^3 DHSaS 

0|E^X4 tt^jOl 7(3^ ^4>eh 1L±.m «B f 0| £^S| f^ST} «l7|A|tiS PhyES B 

741: PhyE l^axM ttfElOl «rtl«jl 0| lUlElS dS^S BL21(DE3)ft «ga{^A|!J U|«r<f(M PhyE ft 

^ DEAE-Ag]4£>: CL6B9L'WCI|^ G-75 a£OF^Bi|S|«f(H S7!j|«f& QT^I: S^S XHSfiT 

a^oiEf^fi SDS-PAGE£ e^£h «B«ifS& SIfefb BtII: ^Qiztr Bfo|E^;^o| i(o|Ef7iOV^ ajoHAi 

no\^n «7^«fji A^tt^ft ^mo\ B«iiaB«Hs&i>4 ait^ x^s^^ ^ssfb bh: 

b 3i\ S^S\ £A^«b B7«£ ^i^fjcf. 

eVSfil ilflol A^SS ^NBIOF QI93(E.coli)7<50£ DH5p([supE44A Jtoc£/I69((|>80 ibo? 

AM15_ />«iR17 /»cA1 ert<<M gry A96thi -raA1])(Hananhan 1983). CU1867(appA:K8n")(Osfanin g.. 1992)S|- 
BL2ipE3)(Novagen, Madison, Wl) 3! BL2ipE3}(Foffyir /ks(]6a(rB'mB')ob7;^ai(DE3)(Novagen. Madison, Wl) % 
oicf. £ £fi i!l««4(Sanibrooke;1989)S| ITfiod S|8f(H ONAb 

CTBA *mHO\ Seh 7a|£|«f J< o|aiO|(Mrray)S» «^(Thomson)(1980)4 tftt<H| 

<^CI«i'3l ONA£i PGR S^S AfO|?|(S8ikO 6(1988)S| ttiofl o|«^o1 ^««^Sjc:^. 

om, ?«i«4e! ^ians bch tfAii«i id9«fxiB efusfii an^^^vs 

4ia<H| 1: CIIS3 ATGO 33965Sf El lI^o|E^^ 

Clia-eS O^BJSftSl it:tn}Efx|S 7^X|Il aaol 67hX|Sj iH|2H2f>,nj i=i.afEf«|(Wanner. 

1996)7h ^n*\jL SJfc ?J®S tf E17^ WCf. ITBXte S1|X|» SflggSl flLH <+«5aUICHlAH s 
^01 2Jb ]40|EflO|£-MSH £.:£:(phytate^radino enzynne)ft OlSd ATCC33965£¥E| A.a3«f£;4. 0| 
OH AfolaiE^AOl ±:£:(Cytoplasmlc enzyine)£cf^ slSiief^oj £ii:(peffplaemlc enzyme)7h.&SS4o|° 
S. silBlSef ABJ Af8Sf2jCf. 

diss ATCC 33g65S¥Ei His ONAb A^a.±. BamHiat Bglll CS£4?BaiO|XI|(endonucieases} 

S. ii&e((N 4-6kb£U o^7^£a ^(agarose geQS ^ constitute SSSEiej let geneB Af 

S«^<M(Boguet B.1987)SE 4f ax^7f t^Slb pBR322fiB|-<fia|£S| BamHI f B^0|7||0|tiA| 

2! 01 wiEi£ diss DHsa^BsnejB «9a&Ai7ia «iziijaoi lbuhxioiah uH«r<f«$ 
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37||l|«mig99-0086028 

b ^^st(0.1M ±S oh>!|]EflO|M pH 5, 0.1% aMS.V ±^iiNl0|£. 0.2% fast Game! GBC 37°C)S ii7\ 

9«S 0(7^(1% 0^7K 10mM 0^Ai|E80|B pH 4.S, 20mM :£:& Ii(0|El|0|S, SOmM CaClj) UH*| ^$lHl SUt 
a|o|(oveftay)«fJl 6A|a uHtftf ♦ nJolEfxfl AS«KH i*o|e}S| lf«o| ^-f'S SSMS idtt 

«fS!cf. Qreiner §(1993)01 £>L(0||A|£ £>^Ji^Efq fTti: 790unitAng. n^olEfx^ tt^; 

8000unitAng)Mc:^£^eol|A|c £^BfEf^ ir^(1200 unil/mg)fi L|E^ti!i:f. Mefl£££ ^^o^^^g g 

ir^S 7lSo£ Ti^t^Gls^E grelnerS(1993)Sj ^^Sit *io\7i &iai:f(oHA|c £>.]4Ef73| » 
^: 12.883 uniting, nfolE^xg 38,649 unit/mg). Zt)- iifO|Ef7]|/0||A|c £>,]ifE^x|| Uift Xfo|£ ztzr%9 
«S1S ♦l«faS 01 Grelner S0| lOtfUSS 5Joll UHH-M 3kMSl *^OlS i^Ejyict. 

V7|4I«<HI 2SI ga^titttf 40|E^7ai «4 »SL1S 1&g3l(restriction mapping)0| OfSf 3 

tt^fSiCf. PhyE «7|Altie £ 20| UEfUf:!! 0\a\k.{i MUS £ 3<H| L^Ef tilC^. 

4lA|0fl 2; PhvE »g)Xkfll PCR ^ «aS» 

^7|^Alo| io| ^^og aolAt tie PhyE #Sjx^b«f7|S^ ZreftBla>friai£E(o|c sB^oiDj tffiAf 
S«K>4PCR£«^«Ja!i:f. 

APPA^TG 5QCATATGAAAGC0ATCTTAACCCAT 3'(Ndel site) 
APPA-TAA S^GGAATTCATTACAAACTGCACGCCO 3'(EooR1 site) 

PCR ^Sfl- %i£^9eilO|S(endonuclease)£ ^9tt ^. Ndei:i!f EcoRI 

Cj!£fi??NO|S{en(k>glucanase)£ x^elC pET21a(-«-) ttfiW|E|(Novagen, Madision. WI)(H| Bf 0|74|0|tiA| 

acf. 01 ti«4B4A 0192 Bi^i(0E3)t«sis9A|7u «siftiaoi lAvsimM mvnt 

m.3■rco^M^2MZ^ mo\s.t ii(o|E||o|a7^ tr#«! UHxIoi £tHaio|(ov«rtay)A|Scf. £4Sftf 

01 fir£>i(Halos) ^ii 9S.iAt »^92.S. MStfSicf. 

B ^A|0«O|A| Cg^S BL21(DE3)e t^^«etlJt|(H| 1998V^ 5«| 13W£ 7|qtt£ KFCC 

11033E 7|6f3jacf. 

^AlOfl 3: XHStt JliomTH &±Si 

7H5» II^o|E^«lb Ostanin S(1992)Sj »ttl8 4S«to^ S«l«t5acf. 4IA|<H| 20llAH i2Am 

&- CHSrs B1^1(DE3)ft «a|^g!(lOO|ig/mL)S S7h& 4BiEl LB UI|X|(H| gs«fo4 37*C0|A-1 24A|Z> Al 
0|%l(Shaldng) UtiST^facf. ^^Xth 4^ Xf7te Atg!(saline)(0.B2%) S'ms.S. Jime^lL ImM 

EDTA S! E^0|i&X(iJ(|ysozyine)(1inglU)0| fiTffl! 200mL*|^7fe 20%(W/V)4a£:i: 8«>l[33fnM Trisma(pH 

8.o)ofl cfAi xntj6tAi?iai 2oe& 'itm + 15e^.^ 8oooipnii)i>H si*je3i«fo^ 4fg«is «ifl«f2joo4 

pM30 «KAmicon)S 8«fO^ »a|*|IlKutrafilttBtion)A|?1 fe^Stficf. ZE 2fSS 4°C0)lAH 4=S 

SfflacH &«fA|a {*S«ie SOmM Tris/HCI(pH 7.8) ff«8«lSS n|B|2€« DEAE-AIWS^ CL-6B 

2.6 X 30cin)o4 S7i fiSKf jI 800nnL ^SS^tSS H*\t^ ^ 0 - 0.2 M ^§ a£Efo|£(linear 
gradient)e «r 30mLyh ^££ S«A|S!ch. 0|II|| 3i^^ 0.09 - 0.1 M NaO SfjoflAI SflA|«[:|-. 

7(9 «»8 tr«IS i4Efy ««|Jt^ tt9o| 7^9 tfS c^ai Stf^^ ^ PM30 et(Amicon)o| cfAl 

asfAH bA«fa!cj. gaie 50inMTrismCKpH7.8)&S««las OlSieSS SfS G- 

75 &%(2.6 X 90cm)0| ailSfSJoo) o.9% NaClj!f SUC^ &S§«1|S AfS«to4 «t lOmLm <^££ S 

9Ai2jcf. e«iet:fAi ««*j«f5aoDj xHstr i^oiEfwiB e^jsngji io%sDs-PAGEa£S4i«f2Jcf. 7f 

9 UEfLHol E^Wiaol £^£|X| BMB^S^HjL PM30et(Amicon)fi«Sf04 

XllStf B^OlEf^b £ son U^fit if 01 10% SDS^AGE^ fi^Sf&Cf. 

^fioD 2: a tilioi oj^ i4o|Et7| s;^ 

^Ajofl 20iM 4S\e\ lA m\O^M Allse ^'Xt!- ^fiJiS AfS(saline)(0.82%) A||«4 

«a> ImM EDTA 91 BFO|i&x^«l(|ysozynieM1ngAnL)0| 200mL *\7\^ 20%CW/V) 
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S7||l|«^«(1 999-0086028 



<f^a£i^Sa|(30mM Tri8/Ha)(pH8.0)0|CfA| XfltiE^AIQ f 20€L^ tifiol «f*iSfe!^Dl 0.1M 

SEI^CI bufMpH 2.5) lOOmLfi S7^«jl tiSO|A) uiLt J\9 Itmm. V^ 

DEAE-Afll4£^ CL6BS^Al|sf«l^ G-750i| a£0^£a2||IL|«f(M S;^!^ SDS-PAGES 6 
94t£60|UEh!Eic:f. 

£ ^(Bradford, 1976). U|A|9MH 0||A|c(bicichoninic acid;BCA)a ST'dCSmKh S. 1965). UV fi 
^«l(Ostanin 1992) 3! SgZjS Jf^ 

east. MSH£££ eoisi as n^oiE^xosi v^o\mm euia i^^e ^ir 
Ase ^'tw ftAffih 5!o£ UE^aI:^. oiys aa^s moi aeiftact. 



fJ£1J 



S^^e i40|Ef}^S) ^£AS 













(mg/mL) 


(U/mg) 


(%) 


MSHc£C(Bio-RecA 


0.77 


38649 


2312 


BCA 


24.8 


1200 


72 


OD280 


14.7 


2024 


121 




17.8 


1672 


100 



r^oiEfSi aSOHAlE ^^lltE^x^lt« ABS erSTXiHIAiAS^Mi*. OHAIE jE^sHjef^l S^^Sp-MSSH 
y ±^]4|0|£(25inM)l 7|fi£ Afgtffiouf 0.25M SB|&I/Ha buffer(pH 2.5) 200\ieoiM 1092.1- 
♦ 1.0M 4:8 «tO|ESAfO|£ imL ^7\m tfSS 5£A|Ho[jj ^fsi@ p-gssaiia 3t:i:lH|0|B 
5fS410ninO|-Mfi*£*AS«f<H 7lMih«JSi*. oHA|c 3.^!^mn «<7te #313 p-USSWia 
IlimoleS lunitS «fSjc}. 401^711 i>^o|No|£(4mM)8 7lS£ S((H 0.1M o^A||E||o|M(aoetate)/ 

oNIBJ OHAIE u{iH(acetic acid buffer)(pH 4.5] 200|ito|>H IG^L^ e.^$A|tl ^ i33|i<SJ STSMS BBlMdl 
0|e(aminoniuin fnolybdate):tfSl-l8 t^l4c||o|£(ammonium vanadate): Ms a| OHAlE (nitric acid) ${}S 
9^7^04 e.^Se Sx|A|goo4 4f alS ¥7| £^sl|o|e(jnoganic phosphate) tTlTS 410nm(H|>H 
AS3f(H 7<l^«fm. B^OlEfTl tt^e 99 ?7| ±>>SllO|S iMmolefi 1unlt£ tfSj^tH 3.& 

3tf EfAaHacf. ilfiaat. iiJO|ef«|» oHa|= a>snfEj«|s| m^BB'^lSl mg9 2^2^1.800 unit 
fi^ 470 unitfiool stO|E(7^S» 0||A|E ±^4^;aia^ tims 3A0\^Si. 0|b i|AN 1 o| ^l^ofl 2<H|A1 
ATCC33965£¥E{fjea4S^ ftAf«fm aSIU cHSS ATCC33965£^8PhyE9Ci]«Si ^7|/c|fle 
appA a7|Alti4 4& QEPELKLESWS «re>5l«Cf. 

^AlOfl 6: g"-iia |i»8Ha4.(>l dl» AM 

li^mLSI fl^l(20mM SB|^CI.pH2.5)0|i^ ZtZflaeAnL 7l£S.a^l(chyinotrypsln). BQ^lOiypsin). tiE^>i 
^^(elastase) 3! &aellCJ(pancreatinM20mM MOPS, pH7.0)0| «tt£|(H Sjb &aat«4 
»SE)|oW(panaetic proteases)2| S»«l|o| S«IS ^iEtf iifO|Ef«|« ^y^Z zrcoiM2A\Zt SffUH 

4iAi«f»4. jjeasf, pH2.5ejtt^ie 8o%si ««a L^Efui eeii£^oi aitn ehs^oi^ 
2tcf. pH 7ej &aaiqoiiiH& 38%si ir^fi i^E^ui ae es^s UEfU!ooi(£ 7) ^is^ iM«ii<HiAih 

100% tt^a UEftiiJl 9UI ^9t«40f Alb 37^;o|A1 40% S| ^7 W «X|«S£«| ?4>& &9^0| &>8S 

^Alo^l7:a^s^gE^'^qpHSA^ 

II^o|e^s|s| aisisse A««^7| moi so-coiah^ej go-coi a*< as j»oiE^xfl e^^s^as^i 

AUffflCf. 1151 pHfc SSldftHa(pH 1-3.5). iisS oWEjOjfi, OW|S<!+(pH 3.5-6). E^|A/O^AIISi^(pH 6-7). 
£B|^a(pH 7-d), 3Bl^aOH(pH 9-10)fi AfS«f04 AS^iJooj &S9«>l2| 0.1M£ 
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37||4*4m999-0086028 

afSJc^. ai^S i4o|E(73ib o.im o\mo\^oms{* tHot pH 4.s<H|x-{ e» 7||o| 

s4S(0pthjiii)pHlLtEfac*.SEtt pH7-7.5£t!o|A1fe tr^0|3^«l 3»* LfESHJ2pH7.0 

>^Si 75%£| V^fi UEtU!«Ol pH 20||;H^ 40%fi| ir^fi «X|«ffe i4Ef^Cf(£ 8). 

]40Nj|o| i|54g£b iHISSai 4»7IS(mesoph-|ic oiganism)0| UEfqb fjeh^^ej tiifjitc SB) 60*001 
A{^8&StiSaEfM!cf(£9).£& Ueh^ieJ 40|Ef»| 844<S1S Af«8f«;s 0>|60'CO|A1£{ ^^ v^s 
srcoiMsl A2vi ^tt»D4 37^;o|/Hfil sfoi^Tg fi^s 75'Co|A|fi| 9m e ae^ktcf . 

^±<Hi cuff 71921 ^s. ««re ^ss a^iss 7Iso£ tis. sls no\nxi m 

««f<H <*S(37^. O.IM OhAj^Ola/OhAlfitf tHs| pH 4.5)«f«!c*. 71931 feSfe 0.2mM<H|Al 
10mMS«KN B?II«S «fS«f«!c». gaffe Sigma Plol 2.01 gftel iSnSS Ajg«}o^ gTjs^o 
£ 7^9 2)^21 ^{d^(Kuchelj4 Ralston, 1988)8 UEfUl^ iK(Hanse-Woolf plot) ^tlos. n( 

OlEf^aal Kmn VmaxS t»««fttcf. ■iiaai*. xHit^ BtOjEjXIIfe Crelner S(1993)2| Ji^om^jy 
LSmMfil ^omo\E. i»£<Ht>H «47F7f s^lSJfiCffe MUSffe ttal 4mM Oli^oj 7|9^£o|>ci nfolEf;^ ft^ 
01 UEfictiq-. xHStf 4o|Ef7gsi| Kinetic ^'fS Greiner S(19g3)iif 9B| i-fEfUfeEll. Kme 

O.63mmol/L, Vmaxfe 2326|imolAnln/lngO|2jCt(£ 10). 



1^3 BI^1(DE3)« «SCi&A|tl ^ UHSr«t<H ^Str SfOlEf^B ^fe £3^7) Sj£lD| 0| XH^ST BfOlEfX^^ 

tt^SUEfUl2ti&pH«40l]>He.^S«f<H 7RM£ ^7f^S AfStr 4S 3.<7hA 



493 ATCC 3396S£¥B| SBIS «f7| 4o|4;4 «CtX((PhyE)fi| ^7|A-t<i]. 



ai8SCMCgcMCt8rtgciggHgtr.irccc«8M8«<S8CCM«^8 

ltllTlllTTMl«r''"M''' TI'^M ''^''"«*° * " * "'""' ' '***"'''' ' '*^ '''^^ 

cgHMiccggcgtBnglUpw 



S?»2 

PhyE SaCifhS Ci^wt BL21(DE3K7|BrejS, KFCC 11033). 

«?»3 

PhyE ^mS. «9S!&1! 0192 BL21(DE3)ft m*iOi UStf Sf 0|Ef7]| 

^Stroll fi!(HH ^71 xiistt «foi^^ £^o| v^oipHsr 2.5 14x1 7.5,S£4ui;ci 6(rcoiJH ersvMii 

pHfe 4.S0|>Hfe 21^ noma «t7(«L|EfL||alpH2.S0|A|&l|«lS| OHA|£ iSAj^EfTaff LfE^VIS 
019? ATCC 3386SS¥B| PhyE S?}* ttBl«f j> 



13^ 



37l|^«i^1999-0086Q28 

APPA-ATG ffGCATATGAAAGCGATCTTAACCCAT 3'(NdGl site) 

APPA-TAA 6'6GGAATTCATTACAAACTGCACQCCG 3'(EcoR1 8ite)fi^ ^JH PCR£ S^B * aEirSaiOlS 

Nde1i» EcoR1££ pET21aM «rt<«|Elot e^0|9||0|tiA|7|a> BL21(DE3)0I| 

xHStr ]40|E^xl| JL^ed4>$ «.0|U|t fi^(mineralblocl().tt«rS, £b al^8«E||£ 7^«^ 

£B 
lEBfl 
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37imi^«(1999-0086028 

Information for Seq ID N0:1 
Sequence characteristics: 

a) Length: 1299 base pair* 

b) Type: nudetc add 

c) Strandedness: single 
(Q Topology: linear 



gtglgglgattgtcagtcgtcalggtglgcglgctccaaccaaggccacgcaactgatgcaggatgtcaccccagacgcaiggccaacctg 

gccgglaaaaclgggltggclg«accgcgcggtggtgag«aatcgccutcicggacaltacc88cgccagcgtctggtagccgacgg 

augctegcgaaaaagggctgcccgcagtctggtcaggtcgcgatuitgclgalgicgacgigcglacccgtaa 

cgccgccgggctggcacctgaclgtgcaataftccgtacatacccaggcagaiacgiccagtcccgatccgttalttaatcctclaaaaacig 

gqglttgccaactggrtaacgcgaacglgaclgflcgcgalcctcagcaBggcaggagggtcaaitgcigactltaccgggca 

Cggcglllcgcgwlggaacggglgaiaaltllccgcaatcaaacltgtgccltaaacgtgagaaacaggacgaaagctg^^^ 

caggccttaocaicggaactcai^gglgagcgccgacaatgtctcattaaccggtgcgglaagcctcgcatcaatgctgacggagatatttct 

cctgcaacaagcacagggaatgccgg^gccggggtggggaaggatcaccgsuc&caccagtggaacaccttgcuagtttgcataacg 

cgcaattttaltlgclacaacgca^gccagaggttgcccgcagccgcgccaccccgltaltagatttgatcaagacagcgttgacgccccai 

ccaccgcaaaaacaggcgtatggtgtpcattacccacttogtgctgtttatcgccggftcacgatactaatctggca^^ 



ataacagccagtggallcaggtttcgctgglctlccagactttacagcagatgcgtgataaaacgccgctgtcatttaaucgccgcccgg 
gaggtgaaactgaccclggcaggatgtgaagagcgaaatgcgcqgggcatgtgttcgttggcagguttacgcaaatcgtgaatgaagca 

cgcataccggcgtgcagtttgtaa 



£03 



Information for Scq ID N0:2 
Sequence characteristics: 
e) Length: 432 amino acids 

b) Type: protein 

c) Topology: linear 

I^AIUPFLSLLIPLTPQSAFAQSEPELKLESVVIVSRHGVRAPTKATQLMQ 

DVTPDAWPTWPVKLOWLTPRGGELIAYLGHYQRQRLVADGLLAKKGCPQ 

SGQVAnADVDERTRKTGEAFAAGLAPDCATTVHTQADTSSPDPLFNPLKTG 

VCQLDNANVTDAn.SRACGSlADFTGHRQTAITlEI-ERVLhffPQSNU:LKI^^ 

QDESCSLTQALPSELKVSADNVSLTGAVSLASMLTEIFLLQQAQGMPEPGW 

GRITDSHQWNTLLSLHNAQFYLLQRTPEVARSRATPLLDLIKTALTFHPPQK 

QAYGVTLPTSVLFIAGHDTTOJWLGGALEUWTLPGQPDNTPPGGELVFER 

WRW^DNSQWIQVSLWQTLQQMRDKTPLSLNTPPGEVKLTLAGCEERNAQ 

GMCSLAGFFQIVNEARIPACSL 
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P^ , ST AVAfLA BLE COPY 



S'H^^m999-0086028 




£&5 



1 2 3 4 5 6 

^ ^200 
_ ^116.25 

^66.2 

Lane 1. Total cell extract (cells were disrupted with French press). 

Lane 2. Periplasmic extract (cells were treated with tysozyme at 1 mg/ml). 

Lane 3. After DEAE-Sepharose CL 6B column. 

Lane 4-5. After Sephadex G-75 column. 

Lane 6. Broad range molecular weight standards (Bio-Rad). 
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BEST AVA8LABLE COPY 



37iifit»1«(1999-0086028 

see 



1 2 3 




ase 



31 ^ — : ■• • ■ 
21.5 - 

Lane 1. Broad range molecular weight standards (Bio-Rad). 
Lane 2. Total cd! extract (cells were disrupted with French press). 
Lane 3. Acid precipitation of total cell extract. 

E&7 



Pepsin 0 h. 
pH2.5 37° 2 h. 

Pancreatic proteases 0 h. 
pH7.0 37° 2 h. 




0 200 400 600 800 1000 1200 
PiOiM) 
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57imsi^1999'0086028 
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97lW»i^1999-0086028 

£&9 




Temperature (C^ 
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S7lt^^m999-0b86028 

£&10 




f I ' " 

0 1 2 

So 



b(0) 2.729 e-4 
b(11 4.299 e-4 
f 0.99 

Km = 0.63 mM. 

Vmax = 2326 jimoles/min/mg 
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